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Technical Notes 

Aiiirriciiiiii Containination Incident in a New York State 
Health Department Laboratory 

Robert P. W i d e n  mid Sherwood Davies 

,’ 
The Department’s Division of Laboratories 

2nd Research a t  New Scotland Avenue, Albany,’ 
N.Y., under the direction of Dr.  Donald V. 
Dean, maintains radiological sciences. labora- 
tories in support  for  the Department’s radiolog- 
ical health program, which is administered by 
the Bureau of Radiological Health. Since June  
1967, the Division’s laboratory at 55 Russell 
Road in Albany has provided radiochemical 
analysis and low-level counting of samples of 
air ,  water,  milk, and food. From 1963 to 1967, 
tha t  laboratory functioned in rented space at 
22 Colvin Avenue, Albany, N.Y. 

In February 1970, extensive alpha contami- 
nation was discovered in the Russell Road lab- 
oratory. The investigation of the source of con- 
tamination in the Russell Road Laboratory 
brought the investigators, inevitably, back to 
the  former Colvin Avenue premises. 

The source of this contamination was so un- 
likely and unsuspected tha t  only coincidence 
revealed its existence. Aside from routine urxn- 
ium analysis, no work with alpha emitters had 
ever been performed at Russell Road. From 
1962 to 1965, work with plutonium-239 had 
been carried out at the New Scotland Avenue 
laboratory and a electro-deposited disc had 
been counted at the Colvin Avenue laboratory. 
Routine and regular monitoring of the divi- 
sion’s laboratory had not revealed the contam- 
ination-primarily because the emitter was an  
isotope not used in regular procedures and re- 
search a t  the laboratory. 

On February 5, 1970, a small radium cali- 
bration standard sealed in a Tri-Carb liquid 

1 Dr. Whalcn is Deputy Commissioner, New York 
Sta te  Department of Health, Albany, New York; Mr. 
Davies is Director, Bureau of Radiological Health, New 
York Sta te  Department of Health. 

scintillation unit a t  the Russell Road laboratory 
was suspected of having ruptured. An alpha 
survey disclosed no contamination associated 
with this source, but  did reveal extensive alpha 
contarnination on chairs, desks, benches, file 
cabinents, and other appurtenances. This con- 
tamination was so gross tha t  the investigators, 
headed by Dr. Joseph ShGrp, Director of the 
Russell Road laboratory, decided tha t  the con- 
tamination could not have emanated from the 
calibration source. 

That  weekend, Doctor Sharp  and his team 
identified, isolated, packaged, and stored in a 
locked room a t  the laboratory, all contaminated 
ma t e r i a1 s w h i c h they f o u n d . 

The pattern of the contamination found in 
certain books, particular areas of the labora- 
tory, and in a sports jacket implicated one par- 
ticular laboratory researcher (h4r. N ) ,  even 
though his assigned work in the laboratory only 
involved instrument repair ,  development, main- 
tenance, and calibration. This researcher had 
been a f u l l  time employee of the laboratory since 
1965 and had been a consultant since 1963. 

Doctor Sharp visited Mr. N a t  his home on 
Sunday, February 8th. and discussed the prob- 
lem with him. Subsequent examination of Mr. 
N’s home with his consent, revealed contami- 
nation similar to tha t  found in the laboratory. 
In the course of the investigation, hIr. N re- 
moved a small cardboard box containing a 
metallic object f rom a bureau drawer and 
turned the packet over to Doctor Sharp a s  well 
as the contents of the bureau drawer.  

Both the box and the metallic object were 
found to emit alpha activity which subsequent 
isotopic analysis established as being primarily 
americium-241 with a small fraction of plu- 
tonium-239 as a casual impurity. 
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Aniericium-241 is :in ar t  i f i c i : i l l y  prepawd,  
silvery, r:idio:wtivc metal wit ti :i physical half- 
life of 455 years ( 1 )  :inti  11 biologic:il half-lii'c 
of about 195 years in bone (2) .  Mnximum pcr- 
niissiblc body burden f o r  americium-241 in bone 
for  a radiation worker is 50 nanocuries com- 
pared to 100 nanocuries for  radium-226 and 
40 nanocuries for  plutonium-239 ( 2 ) .  Ameri- 
cium-241 has a 60 keV gamma energy with a n  
external gamma dose ra te  of 0.039 mR/h a t  
one meter per millicurie ( 3 ) .  Americium-241 
is a daughter of plutonium-241 and the parent  
of ne p t u n i um-237. The n on occ 11 pat i on a1 max i - 
mum permissible concentration (MPC) in nir 
is 2)<10-" pCi/cm' and in water,  9x10-5  pCi/ 
cm'. Inhalation represents the most likely 
source of exposure. The fraction of americium 
reaching the bone from ingestion is 2 . 5 x 1 0 '  
and from inhalation 6.3x10-z ( 2 ) .  

The metal slide in the box was contaminated 
with americium-241 from R primary source 
which Mr. N reported had been returned to  
the vendor. This source was located by the ven- 
dor and forwarded to  the Atomic Energy Com- 
mission for  analysis. 

With the assistance of the U.S. Atomic E n -  
ergy Commission, selected materials were sent  
t o  Idaho Operations Office for  analysis:. 

1. metal slide from pillbox from Mr. N's 
residence. 

2. Handbook of Chemistry and Physics f rom 
the Radiological Science Laboratory, and 

3. the original source. 
The metal slide was contaminated on both 

sides with the  maximum activity on one side 
calculated to be about 49 pCi of americium-241. 
The handbook was contaminated with ameri- 
cium-241 estimated to be not more than 0.2 to 
0.3 pCi. 

The original source, consisting of a metal 
disc ;<6  inch thick by 11/& inch in diameter, 
was calculated to  have a source strength of 10 
millicuries a t  the t ime of analysis. A circular 
shaded area was observed in the center of the 
disc similar to tha t  produced by an electrodepo- 
sition cell. I t  is not known whether the source 
was prepared by electrodeposition, direct evap- 
oration or by other means. 

Plutonium-239 is a casual impurity remain- 
ing  from the  original preparation of ameri- 
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rium-241, nntl neptunium-237 i3 the tlaughter 
product of r:i(lioactive decay of the americium- 
2111, w h o x  conccntration relate3 directly to  the 
a rc  and concentration of americium-241. The 
ratios of americium-241 to plutonium-239 and 
JI 1 II t o t i  i II m -23 9 to nep t 11 n i LI m -2 3 7 in (1 i ca te tha t  
the contamination originated from a single 
source. 

I t  might be noted here tha t  a laboratory in 
New Jersey had been licensed by the Atomic 
Energy Commission in 1963 to possess an  amer- 
icium-241 plated foil source not to exceed 50 
millicuries, with a total possession limit of 100 
millicuries. Mr.  N was an employee of the labo- 
ratory a t  t h a t  time and the license provided tha t  
the source be used by or under his supervision. 
This license expired in 1967. 

Fixed and removable alpha activity of up to 
100,000 cpm was found by scintillation and 
gas-flow alpha field survey equipment a t  the 
N home (table 1). The results of a i r  samples 
taken with a Hi Vol sampler showed three times 
the M P C  for  a nonoccupational worker in the 
workshop and five times the MPC in the mas- 
ter  bedroom (table 2 ) .  Mr. N agreed tha t  he 
and members of his family would undergo 
whole body counting examinations. In addition 

Table 1. Summary of selected survey results using 
scintillation and gas-flow alpha survey equipment in  

N residence, February 10, 1970 

Survry 

_ ~ _ _ _ ~ _ _ _ _ _  
M n 5 t c r  hrdroom: 

Closrt floor.. ............ 
Drcssrr drawer handle. .  .. 
Shnrs (soles) ............. 
Drcssrr top .............. 
Alan's coat .............. 
Sui t . .  .................. 

S r n l c . .  ................. 
Bathroom: 

Dauahter'a bedroom: 
Chair ................... 
D r s k . .  ................. 
I lrd .  ................... 

T<>n-yrar old boy's bedroom: 
Drsk. .................. 

Drn: 
h o k c n s e  ahell. .......... 

Family room: 
Dnrk brown hrlefcase ..... 

Workshop: 
n m c h . .  ................ 
Floor.. ................. 

Xrect rrading 
In count3 pcr 

minute" 

300-5.000 
2, onn 
400 

3.000 
12.non 

1,200 

70,000 

Background 
Background 
Background 

1,400 

600 

ioo,oon 

io,ono 
2,000 

annlysis Rrsults in of counta swipe 

per minuteb 

150 

2,500 

100 000 twoseparate 
~ o ~ o o o }  swipes 

200 

8,000 

4.000 
2 ,  GOO 

. -  --. a IC nt I at  on equipment. 
b !iE$t*$-.s ipdw d ~ h ~  k e y  meter. 
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Tablr 2. Air sampllnlf results 

Survrycd won 

.- 

Amrrlrioni-24 I 
m n r w l  rntlon 

In nIr 
(lCl/m') 

-. 

Solulrlr - n,a~inium prrmis+hle rnnwntrntlon in nlr: 
Nonorrupntionnl~ ................................. 200 
Orrurwtionnl.. ................................... 6,0nfl 

~ 

N rrridrnrr: 
Prior t o  drrontnniination: 

IVorkshnp. ................................... 630 
hlnsti,r hrdrnom. ............................... 1.010 

90 

Durinn dccontnminstion: 
Family rooni. .................................. 990 
Tcn-yrnr old son'. room ......................... 

Family room..  ................................ < . 2  

Uprtnirs hnll with air conditioning rquipmrnt on. ... 

Follou ing drrontaminntion: 

Ilpatnirs hnll < .Z" ................................... 
1R0 
120 

I 

Fnmily room mith air conditioning rquipmrnt o n . .  - 
Health Drpnrtmrnt Lnhorntory: 

65  I<uasrll ltond Chcrnistry Lnborntory during decon- 
tnminntion ....................................... 27.7 
22 Colvln Avenue durlng dwontamlnation ........... ' 20 

to  the  N family, a number of others who were 
friends o r  close working associates, who might 
therefore have a possible body burden, were 
requested to participate in bioassay studies and 
whole body counting examinations. The De- 
par tment  summoned its radiological specialists 
f rom regional offices a t  Buffalo and White 
Plains to  assist in the Albany investigation. 
The New York University Medical Center staff 

'assisted with the whole body counting. 
The preliminary report  on the results of the 

whole body counting examinations indicated 
the  following body burdens : 

hIr. N, age 57 87 nanocuries 
Son, age 10 93 nanocuries 
Wife, age unknown 13 nanocuries 
Son, age 20 11 nanocuries 
Daughter, age 18 6.5 nanocuries 

Recounts at New York University reported 
a body burden of 89 nanocuries for  Mr .  N and 
40 nanocuries for the 10-year-old son, with a 
significant fraction of the americium-241 con- 
tained in the skeleton. Argonne National Labo- 
ra tory reported body burdens of 65 nCi for 
Mr. N a n t i  42 nCi for the 10-year-old son. The 
whole body counting results for  all other per- 
sons involved were negative. 

Twenty-four hour urine samples were col- 
lected from the N family and laboratory work- 
ers. One laboratory reported all urine results 
as negative, another laboratory showed ele- 
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v;itetl levels for Mr .  N and his 10-year-old son 
of 4.92 :ind 2.93 tlpm/s:tmple respectively, ant1 
four laboratory personnel showed moderately 
el e va t et1 1~ vel .s of ;i p p r ox i m a t  el y 1 d p m /sample. 

The human exposure of Mr. N and his son 
was evidently chronic, occurring since 1963, 
1064 or 1965. Findings to date indicated exten- 
sive cont;imination in Mr. N's private residence, 
the Russell Road low level countiny: laboratory, 
and measurable body burdens of americium- 
241 in Mr. N's family. 

A parallel investigation conducted by the Bu- 
reau of Radiological Health revealed alpha con- 
tamination a t  the former department labora- 
tory site on Colvin Avenue. The contamination 
was fixed to such a n  extent tha t  decontamina- 
tion efforts a r e  still being conducted a t  t h a t  
location (tables 3 and 4) .  

Table 3: Selected survey rksults using scintillation 
and gas-flow alpha survey equipment at 22 Colvin Avenue 

on February 11, 1970 
~ __- 

Dirrct Dirrct Rrsults 
rending reading of swipe 

In court- in counts annlysis in 
prr counts per 

minute. minuteh minuteh 

Location 

Floor tilr ......................... 
Floor tile ......................... 
Floor tilc ......................... 
Floor tile under drinking lountnln .... 
Light owitch.. .................... 
Electric box ....................... 
Outside door ...................... 

700 
400 

700 
200 

8,000 
400 

200 
mn 
2.50 

.......... Negative 

.......... 
10,000 3.000 

100 

___.__ 
PAC-1 SAG 

b PAC-3 G 

Table 4. Selected survey results using FIDLER 
instrument at  22 Colvin Avenue on February 23, 1970 

-___ 

Cross rending. 
Location (cpm) 

A ,2,000 
r( 500 
c 500 
11.. ........................................... 12.000 
E 1 ,500 
F 10.000 

I . . ~ .  2.500 

............................................. 

............................................. 

............................................. 

............................................. 

............................................. c.. ........................................... ' ~ n . n o o  
l i  ............................................. 40,000 

......................................... 
-.- - - . ~- ..... .... ~ 

* IlrndinEfl nt I lnrh from flnnr unlnR I I V  - I  w n l p .  Ilnrkprnund-2:,0 
cpm,  F l t ) l , l ~ : l ~  f idd rnliliratlnn with 141 . tm IOUTPP. I I V  I nr i l l~~r~wl lnynt  
conlnct X.0 rpm apprnxlmntely orluivnlrnl to 100 d p n i i l O 0  rm' .  

Health Department officials conferred with 
representatives of the Atomic Energy Commis- 
sion and the U.S. Public Health Service to 
review the findings in the investigation and to 
arrange f o r  additional assistance. The Depart- 
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mcii t ,  on I7cbru;iry I‘ith, r tqurstcd the Atomic 
1+;nciyy (‘on~missioii to  pi.ovidc :tssistance by n 
radiation c.oiit;iiiiiii~itit,n (I<All(’ON) team. A 
four-man tc;iui from Ihillist ic I<esearch Lnbora- 
to 1-1 cs,  A be rd ccn ’1’ rov i n g G ro u n ( I ,  M (I., a r r i v ed 
i n  Xlbnn~. that iiixht. 

The tcum met \vith Ilealth Department in- 
vestig:itors for briefing sessions the next morn- 
ing. The tc;im’s iiistrumeiit;~tion included a 
field instrunicnt for  the detection of low eneiyy 
radiation, known as  a “FIDLER”.  This “FID+ 
LC 4 I\ ”’ ~) rovcd  extremely useful measuring the 
60 lieV gamma energy of americium-241. It con- 
sists o f  ; I  thin (I);,, inch) 3-inc11 clianietei. 
Harshan. crystal with ;in Eberline pulse ra te  
meter. I t  !vas able to detect the GO keV gamma 
radiation of americium-241 in rugs, mattresses, 
and tile that  had not been detectable by con- 
ventional scintillation o r  gas-flow alpha survey 
instruments. 

V’ith the additional support  provided by the 
RADCON team, investigative priorities were 
established including a resurvey of the N home, 
the school attended by N’s younger son, a rec- 
reation center attended by the family, and par ts  
of the Russell Road laboratory and former lab- 
oratory site on Colvin Avenue. 

This resurvey verified the preliminary find- 
ings of the Health Department staff and lo- 
cated fixed activity not previously identified 
in rugs and under tiles. 

The RADCON team proved of considerable 
assistance in defining the extent of the prob- 
lem. The Public Health Service obtained three 
additional “FIDLERs” from the National 
Aeronautics and Space Administration for  use 
in the survey. All suspected locations and areas 
where contamination might be thought to  have 
occurred were moni torecl. In each such instance, 
the Department notified the property holder 
xvhether the findings were negative or positive. 
I f  positi\.c, the notification included recommen- 
(kitions for corrective action. 

Dr. Ilollis S. Ingrnhnm, the New York State  
Health Commissioner, issued an order on Feb- 
ruary  13th,  prohibiting access or entry to the 
N family home to any  person, except with the 
specific authorization of the Commissioner of 
Health. This included Mr. N and members of 
his family who took up temporary residence in 
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a motcl. 
The Commissioner’s action was designed to 

prcvent n spre:id of contamination, ant1 pro- 
vide :Idtiitional impetus for identifying and 
cleaning up contaminated areas  in and on the 
N premises. 

Another order by Commissioner Ingraham 
required t h a t  Mr. N submit to him an accep- 
table and detailed plan for  : 
‘ A. the reduction of levels of alpha contami- 

nation in the house so as not to exceed 
the following limits in the -interest  of 
health and safety:  
fixed contamination : average 500 dpm/ 
100 c m 2 ;  maximum 2,500 dpm/100 cmz;  
removable contamination : 100 dpm/100 

B. the protection of personnel carrying out 
d eco n tam i n a t  i on procedures ; 

C. the techniques to be employed in measur- 
ing levels of radioactivity ; 

D. the types of packaging and disposal to 
be used for  contaminated removable, dis- 
posable items ; 

E. the prevention of offsite contamination, 
and 

F. the identification of individuals and cor- 
porations proposed to be engaged pur- 
suant to the plan, including training, ex- 
perience and licenses held. 

Close associates of the N family, who ate  and 
slept in the home with any frequency, were 
investigated if there was a s t rong likelihood 
that  they might have inhaled or ingested radio- 
active dust. 

Two maids had lived in the N household dur- 
ing the period since 1963. One, who had lived 
in the N home while the family was in New 
Jersey, was easily located in t h a t  State. The 
other maid, who had lived in the New Jersey 
home and the Albany residence occupied by thn 
N family, had since returned to her native 
Gcrmnny. Whole body countinK of the New 
Jersey maid showed a low ( 7  nCi) but measur- 
able body burden, and the German authorities 
reported t h a t  the maid living in Germany was 
found to have a negative whole-body count. 

A cat in the  N household became sick and 
died during the  investigation. The preliminary 
report  on the  body burden of the  cat shows 
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approsinintely 2.5 nCi. Additional stuii1ic.s ;\re 
plan 11 cd . 

RIr. N contracted with Applied JIenlth I’hys- 
ics of Pit tsburgh, Pa., to decontaminate his 
residence. This was done under a license issiicd 
on April 10, 19170, by the Bureau of Radio1ogic;il 
Health. Bureau staff closely observed the de- 
contamination. After a final survey, the Com- 
missioner’s order prohibiting access to the home 
was lifted in May 1970. 

A11 premises or likely locations where con- 
tamination occurred were resurveyed with the 
FIDLER. Fixed activity in the floor a t  22 Colvin 
Avenue was verified. Hi  Vol air sample fesults 
f o r  americium-241 were below permissible lim- 
its. The  premises a re  presently being decontam- 
inated. contamination was also found in two 
other private residences in Albany, N.Y. The 
moving van tha t  had transferred Mr. N’s be- 
longings from New Jersey to Albany, N.Y. 
sometime in 1965 was found and surveyed. 
Contaminated materials in the private resi- 
dences have been removed and packaged for 
ground burial (table 5).  

Nine private residences, a recreational cen- 
ter,  a public school, a college dorm room and an  
apartment  were carefully surveyed with the 
F I D L E R  and no contamination found. 

It was concluded by department investigators 
t h a t  the contamination in the Colvin Avenue 
laboratory and in the furni ture  and equipment 
moved from Colvin Avenue to the Russell Road 
laboratory was transported by Mr. N to the 
laboratory on his person, his clothing and other 
of his personal belongings and books. 

The investigation may be sumnxirizetl briefly 
even though it is continuing. 

The Department has cngaaetl I lr .  Neil Wald 
of Pit tsburgh, an  internationally recognized 
expert  on americium radiation as a consultant 
to assist with the continuing medical invwtiga- 
tion indicated as  a result of the whole body 
counting. 

nlr. N’s home has been tlecontaminated and 
the family lives there. Mr. N has  left the health 
department.  

All identified sources of americium contami- 
nation revealed by this investigation have been 
decontaminated, with the exception of some 
fixed activity in the floor of a truck and the 
former laboratory site a t  Colvin Avenue. The 
fixed activity located is  yielding, but stub- 
bornly, t o  continuing decontamination efforts. 
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Table 6. Locations, equipmen1 and premises surveyed for americium 
contamination and action Initialed 

__ -. 
Contamlnntlon Identified 

__ 
Health Drparlment for low level 

countinr Inborntory.. -. . -. - - -. 
N rmidrncc.. ...._..__._...__._ 

Lahorntory spnrr lrnacd hy 
Hrnith Drpnrtmcnt 1963-1967. 

Tcmporary reaidrncr 01 N .  . . . . 

Household items trnnafcrred 

Truck transferring household 

from N temporary residence 
to another location ... - __. - - - - 
helon mga 01 N In 1966 from 
N e w  f e r n y  to Albany. N.Y.-. 
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-__ 
Lornlion 

65 Rumcll Road, 
Albany, N .Y.  

Albany. N .Y.  

22 Colvln Avenue. 
Alhany, N.Y.  
Albany, N .Y.  

Albany, N.Y. 

Aclion 
- 

Ail riirrtnminated rqui imrnt 
sirpplic.9. nnrt mntrrinla paci-  
ngrd nnd shipprd lor hurial. 

nrror r lnnrP  with ordrr of Com- 
niis9ioni.r of  ILmlth. 

Prcmisva ilrrontnminnlrd in 

Prnmism drcontaminatcd. 
Conlxminatrd CRT e t  nnd tilr.8 

rrmowd nnd paciagrd lor 
Kround i)urial. 

Contnminntcd rugs, mattrrsa. 
IRm shades nnd cushions pack- 
aR<$ for ground burial. 

Truck dccontaminated cx- 
cept lor fixrd radioactive con- 
tamlnetlon In “one spot” on 
flwr of traller. 
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